In their work, Yan et al. [Phys. Rev. B 88, 121403 (2013)] employing density functional perturbation theory (DFPT) calculations, demonstrate that silicene and germanene show weaker Kohn anomalies in the Γ-E g and K-A 1 phonon modes, compared to graphene. Furthermore, they compute the electron phonon (e-ph) coupling matrix elements using the frozen phonon approach and found that in silicene the average e-ph coupling matrix-element square over the Fermi surface, g 2 qν F , is about 50% of those in graphene, but in germanene is weaker and nearly negligible. However, Yan et al. argues that the smaller Fermi velocity in silicene compensates the reduced g 2 qν F , leading to phonon linewidths (γ qν ) slightly larger than those in graphene. In this Comment, we show that the DFPT and the frozen phonon results of Yan et al. for silicene are inconsistent. Additionally, we have evaluated the e-ph coupling using direct DFPT calculations, analytical relations, and frozen phonon calculations, and we found systematically that g 2 qν F and γ qν in silicene are one order of magnitude smaller than in graphene, in contrast to the conclusions of Yan et al.
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In reference 1, Yan et al. report a first-principles study of the Kohn anomalies and electron-phonon (e-ph) coupling in low buckled monolayer silicene and germanene. The phonon frequencies and associated eigenvectors were computed using the density functional perturbation theory (DFPT), and the e-ph coupling matrix elements by a frozen-phonon approach (FPA), which was previously developed by the same authors for graphene, 2 with results in very good agreement with other calculations. [3] [4] [5] The phonon frequency shift and the linewidth were obtained from the phonon self-energy within the Migdal approximation. We begin our analysis by briefly recovering the seminal work of Piscanec et al., 3 which demonstrates that in graphene is possible to obtain the e-ph coupling entirely from the knowledge of the electronic band structure and phonon dispersion. In that work, it was shown that the slope α qν of the phonon branches around the Kohn anomalies in the Γ-E 2g
and K-A ′ 1 phonon modes is proportional to the ratio between g 2 qν F and the slope β of the electronic bands near the Fermi level:
where β and α qν are given in energy units, due to the momentum space was expressed in units of 2π/a, being a the lattice constant. In a subsequent work, 4 it was also demonstrated that the phonon linewidth of the Γ-E 2g phonon mode is:
where ω Γ is the phonon frequency. Thus, by extracting α qν and β from their calculations and experimental results, 6 Piscanec et al. demonstrate that the results obtained with Eqs.
1 and 2, are in good agreement with direct DFPT calculations of g 2 qν F . It is important to note that in the derivation of Eqs. 1 and 2, it was considered a conic shape for the electronic bands near the Fermi level, a common feature in graphene, silicene, and germanene.
7 Evenmore, the projection of the Γ-E g and K-A 1 phonon modes for the buckled structure in the hexagonal plane corresponds to the Γ-E 2g and K-A In Table II , we report our DFPT results of the phonon dispersion and e-ph coupling for silicene and germanene, as well the two consistency tests previously applied to the data of Yan et al. For easy comparison and analysis, we use the same format as in Table I . We found that our phonon results (ω and α) are in very good agreement with the work of Yan et al.,
but our direct DFPT calculations of g with Eq. 1 and 2, (ph) using the slope α, and (epc) using the obtained value of g 2 qν F . 12 We use a muffin-tin radii (R M T ) of 2.11 and 2.21 a.u. for silicene and germanene, respectively, and a
The angular momentum cut-off for the muffin-tin charge density and potential were expanded in crystal harmonics up to l = 8.
For the FPA calculations, the atomic positions were displaced according to the Γ-E g and K-A 1 phonon modes by a small distance d of up to 0.010Å. The phonon frequencies were computed by a quadratic fitting of the electronic total energy as a function of the atomic displacement, as in our previous works. 13, 14 Then, from the electronic band strucure we obtain the band gap ∆E for each displacement, and for the evaluation of g 2 qν F we use the 
where M is the atomic mass. In the case of the K-A 1 phonon mode we use a
supercell, where the K point and the band gap is refolded in the Γ point.
The results of our frozen phonon calculations are presented in Table III , where for comparison we have included the FPA results obtained using the PWPP method. It is clear that the effects of using different DFT methods for the calculation of the studied parameters are practically negligibles. It is important to note that our frozen phonon results for g Finally, we want to comment that is well established that FPA and DFPT calculations should agree when those are performed carefully under the harmonic approximation, as we found between our DFPT and FPA results. Thus, in this work we are not criticizing the use of the FPA to compute the e-ph coupling in silicene. However, given the above explained consistence between the three methodologies to compute the e-ph coupling, even when using two DFT codes with different approaches, it is clear that the FPA implementation of Yan et al. has some mistake in the case of silicene.
In conclusion, in this comment we show that the result of Yan et al.
1 for e-ph coupling in silicene is wrong. From direct DFPT calculations, evaluation of analytical relations, and frozen phonon calculations, we found systematically that the e-ph coupling in silicene is one order of magnitude smaller than in graphene.
